The hands-on use of complex, industrial Enterprise Resource Planning (ERP) systems in educational contexts can be costly and complex. Tools that simulate the hands-on use of an ERP system have been proposed as alternatives. Research into the perceived usefulness (PU) and perceived ease of use (PEOU) of these simulation tools in an m-learning environment is limited. As part of this study, an m-learning simulation application (SYSPRO Latte) was designed based on experiential learning theory and on a previously proposed theoretical framework for m-learning. The application simulates the hands-on experience of an ERP system. The purpose of this paper is to analyse the results of a study of 49 students who used SYSPRO Latte and completed a questionnaire on its PEOU and PU. The results revealed that students perceived SYSPRO Latte to be easy to use and useful, and verified other studies identifying a correlation between PEOU and PU. The study also confirmed the benefits of simulation-based learning and m-learning particularly for content presentation. The importance of considering design principles for m-learning applications was highlighted. This study is part of a larger, comprehensive research project that aims at improving learning of ERP systems in higher education.
INTRODUCTION
An Enterprise Resource Planning (ERP) system is a software package that integrates the business processes of an organisation as well as all information relevant for its management (Wetherbe, Turban, Leidner, & McLean, 2007) . Integration is a benefit of adopting an ERP system, resulting in other benefits such as streamlined information flow, value chain optimisation, reduced inventory learning experience in a controlled environment, which can be reflected on and practiced in one's own time (Fanning & Gaba, 2007) . ERPsim is one such application (app), which simulates the SAP ERP system designed to teach fundamental and advanced ERP system concepts and to demonstrate how to use ERP systems (Léger & Michon, 2011) . However, it is very complex for novices to set up and use, and is costly. The primary benefits of using simulators for learning software, compared with actual hands-on use, are reduction in the need for resource intensive software and decreased internet access.
Mobile device adoption has grown exponentially in both developed and developing countries (EMarketer, 2014) . The estimated number of users worldwide in 2014 was 1.75 billion (Barker, Krull, & Mallinson, 2005) . In Africa there are more mobile phones than adults (Mutiga & Flood, 2016) . In the wealthier countries in the developing world, such as South Africa, mobile devices are owned by 89% of people. On the other hand countries in poorer regions such as Uganda and Kenya have lower adoption levels (65% and 83% and 65% respectively). Whilst many users have feature phones with limited internet and simple apps, smart phone adoption in Sub-Saharan Africa is forecast to grow the most and it is predicted that over half of the connection base will have smart phones by 2020 (GSMA Intelligence, 2014) . The growth of mobile technology in many third world countries in Africa has driven the adoption of m-learning (Manji, Jal, Badisang, & Opoku-Mensah, 2015) . The assumption of m-learning is that learners are always on the move and therefore, in order for learning to work, it needs to be reconceptualised. Several studies (Oberer & Erkollar, 2013; Scholtz & Kapeso, 2014; Bajpai, 2011) been done to identify m-learning models and the critical success factors of m-learning. Factors identified are mobility/portability, content presentation, continuous access to content and the ability to download and view content offline (Alrasheedi & Capretz, 2014; Nedungadi & Raman, 2012; Sharma & Kitchens, 2004) .
The purpose of this paper is to investigate and report on the impact of the application of the Experiential Learning Theory (ELT) to ERP education in HEIs. In order to do this a newly designed m-learning app called SYSPRO Latte was developed, based on pertinent literature as a proof of concept, and evaluated by the students in terms of its acceptance and usefulness. Both qualitative and quantitative data collection methods were used to evaluate the usefulness of the app. This study builds on previous work (Scholtz & Kapeso, 2014) and this paper focuses on students' perceptions of using the app to learn ERP concepts, and the usefulness of the simulator aspect of the app to simulate actual tasks performed in SYSPRO.
The structure of the paper is as follows: Section 2 provides a background to the field of experiential learning and m-learning. In Sections 3 and 4 a literature review of m-learning in the context of ERP systems and technology acceptance theory is presented. The next two sections discuss the design of SYSPRO Latte and the research design of the study. The results of the evaluation of the m-learning app are then analysed and reported in the next section. Finally, the conclusion presents reflections and possibilities for future research.
PEDAGOGICAL THEORIES AND M-LEARNING
Experiential Learning Theory (ELT) has steadily gained acceptance since its proposal in 1971 (Kolb, MacIntyre, & Rubin, 1971) and is now recognised as a useful tool for improving teaching and learning in higher education. Education has changed significantly from the traditional teachercentred, knowledge-transfer approach to one that is focused on the learner as an active participant (learner-centred). Frontczak (1998) proposed a shift to experiential, interactive methods of learning that are rich in both scope and variety and limited only by the imagination of the educator. Several studies (Fenwick, 2001; Jewer & Evermann, 2014; Kirkham & Seymour, 2005) have proposed the use of ELT for achieving competency of students in IT-based courses by adopting a hands-on approach to using and learning software. In order to promote a positive attitude towards learning or training of adults, the learning should be problem-centred and significant to real life situations. ELT and simulation-based learning are ideal for professionals in the working environment. They target adult audiences, which may pose challenges when used for student learning (Fanning & Gaba, 2007) . Simulation-based learning is the application of learning in a real or simulated environment (Shih, 2007; Uzunboylu, Cavus, & Ercag, 2009) . A simulation can be defined as "something that is made to look, feel or behave like something else especially so that it can be studied or used to train people" and/or "the imitative representation of the functioning of one system or process by means of the functioning of another" (Merriam-Webster, n.d.). An ERP simulation game was proposed and designed for improving competencies such as ERP transaction skills, ERP management knowledge and business process knowledge (Cronan, Léger, Robert, Babin, & Charland, 2012) . The study results revealed that the simulation game supported a unique and alternative method for improving learning and training of users in the effective use of ERP. Their study also showed that research is required regarding what aspects of simulation-based learning of ERP systems are more effective.
Technological advances have reduced possible prohibiting variables by providing location-and time-independence. However, e-learning is not always ideal in the work environment. Users who make considerable use of their computers for work purposes may not be inclined to use them as learning tools. In addition, desktop computers cannot be used on the move since they are not mobile (Ettinger et al., 2006) . m-Learning has been described as "learning conducted in multiple locations, across multiple time zones and the content is accessible through various devices" (Oberer & Erkollar, 2013; Korucu & Alkan, 2011) including smart phones, tablets, PDAs, MP3 players, portable game devices and iPads (Jacob & Issac, 2014) . The emergence of these devices has facilitated the growth of m-learning, thus playing a key role in fulfilling the primary goals of distance education for geographically-dispersed persons and groups (Uzunboylu et al., 2009 ). These devices provide opportunities for interactivity through a combination of features such as audio, video, text document editing and storage of data (Korucu & Alkan, 2011) .
Some authors define m-learning as a service or tool that helps learners acquire knowledge through the provision of electronic information and educational content independently of time and location (Oberer & Erkollar, 2013) . By its nature, m-learning is a type of distance learning and e-learning; however, it has several advantages over e-learning, namely:
• It is independent of location and time (Bajpai, 2011);  • Most mobile devices have a lower cost of acquisition compared to most desktop PCs, including the overhead costs of maintenance (Manji et al., 2015) ;
• Mobile devices are generally smaller and lighter, hence are better suited for portability (Ettinger et al., 2006; Uzunboylu et al., 2009) ; and
• The use of GPS and GSM technologies enable m-learning to more readily provide locationdependent educational content (Bajpai, 2011) .
M-LEARNING FOR ERP SYSTEMS
A framework for ERP m-learning that takes into account the factors for success in e-learning, as well as the additional factors required for m-learning has been proposed ( Figure 1 ) (Scholtz & Kapeso, 2014) . The framework caters for three main stakeholders of ERP learning, namely the ERP consultant, the ERP student and the ERP user. The first component of the framework is the content presentation component, which includes the main elements required of e-learning and m-learning applications to support teaching and learning of ERP systems, such as textual content, video, demonstrations and simulations. The framework incorporates a Learning Management System (LMS), which is an information system with a well-defined educational purpose that is focused on the processes of collaboration and communication (Zhang & Wang, 2005) . The central component of the framework comprises four elements, namely: the LMS, as described above; the actual ERP system (for example, SAP); a database of ERP concepts and processes; and the learner profile. The learner profile is essential for a constructivist or learner-based approach which positions the learner at the centre of the educational process and making learners responsible for acquiring their skills (Nordin, Embi, & Yunus, 2010; Conková, 2013) . Factors proposed (Scholtz & Kapeso, 2014) to influence the success of m-learning of ERP systems are:
• Coordination
• Mobility
• Communication
• Content (easily accessible and available offline)
• Adaptive to different devices and learner's level of knowledge, and
• Application of learning in real or simulated environments.
An advantage of e-learning and thus of m-learning is the facility it provides for users to download and view material and content offline (Dalveren, 2014) . When designing m-learning apps, the context of use of the users and the learning content presented need to be suitable for mobile devices (Nedungadi & Raman, 2012) . Screen sizes and the type of device should be considered during the design and development of the m-learning application, which could be a challenge due to the smaller screen sizes (Nedungadi & Raman, 2012) . The content to be presented should be resource conscious (Nordin et al., 2010) . The portability, social interactivity and connectivity of mobile devices provide new capabilities for learning and ease of integration into the classroom (Minović, Štavljanin, Milovanović, & Starčević, 2008) . Communication between learners and between learners and teacher are key aspects to be provided by m-learning (Udanor & Nwodoh, 2010) .
Infrastructure is also a highly important factor for both e-learning and m-learning, since extensive wi-fi coverage and bandwidth can be required to accommodate the large number of mobile devices used by students, faculty and staff (Krotov, 2015) . Using a mobile device to download and upload multimedia content puts additional strain on wi-fi bandwidth. Classrooms also need proper power outlets so that students can recharge these devices. (Scholtz & Kapeso, 2014) 
TECHNOLOGY ACCEPTANCE THEORY
Various researchers have adopted the Technology Acceptance Model (TAM) in an effort to understand the reasons that individuals choose to adopt or not to adopt specific technologies for performing a task (Escobar-Rodríguez & Bartual-Sopena, 2015; Wallace & Sheetz, 2014; Amoako-Gyampah & Salam, 2004) . In studies of ERP systems, TAM has also been used to investigate the effect of external factors on the behaviour and attitude of end users (Amoako-Gyampah & Salam, 2004) . The foundation of TAM is the theory of reasoned action, which argues that an individual's behavioural intention influences his/her performance for carrying out a specified task (Davis, Bagozzi, & Warshaw, 1989) . The two variables that TAM is based on are those that influence the adoption of a system, and are Perceived Usefulness (PU) and Perceived Ease of Use (PEOU). It has been shown that attitudes towards using a system are influenced by both the PU and the PEOU of that system (Davis et al., 1989) . Therefore, a high PU and a high PEOU result in a high positive attitude towards use of the system by the end user. PU can be described as the extent to which an individual believes using a particular system will improve his/her work performance. PEOU refers to the extent to which an individual believes that using a particular system would be effortless. Some studies reported a positive correlation between PU and PEOU (Agrifoglio & Metallo, 2009; Kerimoglu, Basoglu, & Daim, 2008) ; whilst others (Agrifoglio & Metallo, 2009; Ali, Younes, et al., 2013; Al-Jabri & Roztocki, 2015) ignored this relationship. In the present study, however, this relationship is explored further.
DESIGN OF THE MOBILE SIMULATION APPLICATION (SYSPRO LATTE)
SYSPRO is known for being one of the longest standing and largest independent, international ERP business solution vendors (SYSPRO, n.d.). At the time of writing this paper, existing SYSPRO e-learning systems allow users to watch video tutorials of demonstrations, training and assessments of specific tasks performed in the actual ERP system. However, these are not interactive simulations and are designed only for desktops, thus motivating the need for the proposed SYSPRO Latte application and for it to be implemented via m-learning. Many students in Africa have access to smart phones, but no access to laptops or desktop computers off-campus (Oyedemi, 2012) . Simulations have several benefits over hands-on training with the actual software system, since users do not need access to the ERP system itself, which can be resource intensive.
Therefore, as part of this work, SYSPRO Latte was developed as a mobile app that can be used to assist with the training and education of SYSPRO users. The design of the app was guided by theory related to ELT and the framework for e-learning of ERP systems (Figure 2) .
The primary objective of the SYSPRO m-learning app was to support the teaching and learning of ERP systems by providing learning material for use anywhere and anytime. The SYSPRO Latte app has three main features: viewing of content (text-based and video), hands-on simulation, and assessment. The textual and video content provided by the app consists of a dynamic animated illustrative collection of the structure of the tasks and activities that make up a business process within ERP. The assessment features allow integration with the Moodle e-learning system. The hands-on simulation of SYSPRO Latte (Kapeso, 2014) provides a replicated simulated environment of the SYSPRO ERP system, specifically of tasks in the procurement processes.
SYSPRO Latte was developed on an Android platform and the simulation feature was implemented by using a series of static screenshots that represent different windows within the SYSPRO ERP application. A chronological sequence of windows is captured for display to a user as he/she completes a task within the SYSPRO system. By means of the hands-on simulation on a mobile device, users are presented with a similar look and feel to that of working in the live SYSPRO system. The Snipping Tool captured screenshots of windows within the SYSPRO system when an event is triggered, for instance, clicking a folder icon to expand a window. Users can choose to work either in novice-or expert mode. The novice mode includes hints in red blocks that advise and assist the user in completing the task, whereas the expert mode provides no tips (Figure 3) . The steps required to complete the task are shown in the left pane and a green tick indicates that the specific step has been completed. Once the task has been successfully completed, a message appears on the screen.
RESEARCH DESIGN

Research model
The TAM model has been used to predict the adoption of a new technology by users through their perception of usefulness and ease of use (Ngai, Poon, & Chan, 2007) and has been used in several other e-learning studies (Wallace & Sheetz, 2014; Ngai et al., 2007; Albert & Tullis, 2013) . In this study, the ELT and the framework for e-learning of ERP systems ( Figure 1 ) were used to motivate the design and development of the SYSPRO Latte simulation app. Evaluation of the app was guided by the TAM theory. Participants used the app and then evaluated its ease of use and usefulness to determine its PU and PEOU and to provide general user perceptions of the app. The relationship between PU and PEOU was also investigated in order to aid the understanding of m-learning systems and their usability. The premise is that if it is easy to use, it will be deemed useful. In addition to the quantitative data obtained from the TAM model, qualitative data was acquired to gain a richer understanding of the usability issues around interacting with simulation-based learning apps on a mobile platform.
The hypotheses in this study are (Figure 4 ):
H0. M-learning and simulation are not regarded as useful by students.
https://doi.org/10.18489/sacj.v29i2.475 H1. The m-learning app has a high PEOU.
H2.
The m-learning app has a high PU.
H3.
A correlation can be established between PEOU and PU.
Tasks and participants
Participants in the study were students at a South African HEI enrolled for a business systems undergraduate module in the Computing Sciences department, fitting the profile of typical novice ERP learners. This module contains learning outcomes related to the understanding of introductory ERP knowledge and skills. All participants signed an online consent form, and were assured that data would be confidential and that their responses to the survey would in no way influence their module grades. Convenience sampling was used to select participants; this is a non-probability sampling technique whereby participants are selected based on their convenient accessibility and proximity to the researcher (Albert & Tullis, 2013) . Participants were required to perform several tasks representing all the features of the application, with the main focus on the hands-on simulation (Appendix A). The participants were provided with mobile devices for them to perform the tasks. Tasks were provided by instructions on a task list. The evaluation was conducted in a controlled environment in a computer lab.
Research instrument
The research instrument was a post-task questionnaire related to the adoption of technology based on the TAM proposed by Davis et al. (1989) . The first section in the questionnaire comprised Likert Scale items where participants had to provide ratings for PEOU and PU. The second part was an extension of the TAM, where open-ended questions were asked to determine a more in-depth understanding of the positive and negative features of the app. Three common items are used as metrics for PEOU and were included in the questionnaire, namely:
• I found the system easy to use,
• Learning to use the system was easy for me, and
• It was easy to become skilful at the system, The five items used to describe PU that were included are:
• The system will be of use and benefit to me;
• The system can improve my performance (with ERP);
• The system can help me accomplish my tasks more efficiently;
• The system is useful for my ERP studies; and
• The system can help me be more productive.
Furthermore, a pilot study was conducted where participants were lecturers who are experts in User Interface design, but are novice ERP users. A second pilot study was conducted by a SYSPRO expert.
Mean S.D. I found the SYSPRO m-learning app easy to use 4.51 0.58 Learning to use the SYSPRO m-learning app was easy for me 4.51 0.68 It was easy to become skilful at using the SYSPRO m-learning system 4.20 0.71 Table 1 : Frequency Distributions for PEOU (n = 49)
Reliability
The reliability of the questionnaire was examined using Cronbach's coefficient alpha values for PEOU and PU. As presented in Appendix B, all alpha values were above or close to 0.8, which is regarded as excellent (Santos, 1999) .
RESULTS AND DISCUSSION
Participant profile
A total of 49 undergraduate students took part in the study of whom ten were female (20%) and 39 were male (80%). Their age distribution ranged from 18 to 25 (n = 45) and 26 to 40 (n = 4). The most commonly owned mobile device was the tablet (51%), with mobile phones being the second-most common (18%). Fourteen percent (14%) of participants did not have access to a mobile device.
Sample and inferential statistics
A 5-point Likert scale was used for rating the eight TAM metrics, where 1 is Strongly Disagree and 5 is Strongly Agree. The population mean values for H0 were selected according to the applicable threshold values for the 5-point Likert response scale that was used in the study, i.e. very negative 1.00-1.79; negative 1.80-2.59; neutral 2.60-3.40; positive 3.40-4.19; very positive 4.20-5.00. For testing the hypotheses, a mean rating was regarded as 'high' if it was either positive or very positive. All the PEOU metrics had overall mean ratings in the very positive range (Table 1) . The two metrics which equally had the highest rated overall mean (µ = 4.51) were "I found the SYSPRO m-learning app easy to use" and "Learning to use the SYSPRO m-learning app was easy for me". All the PU metrics had overall mean ratings in the positive range ( Table 2 ). The highest rated metric was "Using the SYSPRO m-learning system can improve my performance with ERP Systems" (µ = 4.27). The metric with the lowest overall mean for PU was "Using the SYSPRO m-learning system can assist me with doing my ERP tasks more efficiently/productively" (µ = 4.06), but this was still a positive rating. Table 3 presents the results of one-sample t-tests for the PEOU and PU, the null-hypotheses, standard deviation and inferential statistics of each variable. The observed sample mean of PEOU was in the very positive range (µ = 4.41) and for PU was in the positive range (µ = 4.15). The null-hypothesis value for PEOU and PU was derived based on the lower range value in the mean range for very positive and positive ranges respectively. The hypothesised mean of the null-hypothesis for the PEOU was thus the lower range value of very positive (µ = 4.2) and for PU was positive (µ = 3.4). Since the observed sample mean was µ = 4.41, it can be deduced that the users found SYSPRO Latte very easy to use. Since hypothesis H1 for PEOU is significant, this implies that H1 can be supported and the result can be generalised to the sampled population. Hypothesis H2 for PU is also supported as the mean µ = 4.15 is in the positive range and greater than the null-hypothesis mean (µ = 3.4). A positive rating is regarded as high; therefore it can be concluded that SYSPRO Latte is perceived as useful by the sample population. The Cohen's d values revealed a small significance for PEOU and a moderate practical significant difference for PU. Correlations are statistically significant at 0.05 level for n = 49 if |r| >= .282 and practically significant if |r| >= .300. Thus significant (both statistically and practically) if |r| >= .300 (Gravetter & Wallnau, 2009) . A Pearson Product Moment Correlations test was performed in order to determine the correlation between PEOU and PU. The correlation between PEOU and PU was found to be significant both statistically and practically with a correlation value of 0.380. This correlation can be described as moderately strong and therefore hypothesis H3 is supported. From this it can be deduced that those participants who had a high PEOU score also tended to have a high PU score, which confirms previous research (Agrifoglio & Metallo, 2009; Kerimoglu et al., 2008) .
Qualitative analysis
Open-ended questions were used to obtain qualitative feedback on participants' perceived best and worst features of the app. The qualitative data was thematically analysed by using categories and themes (Braun & Clarke, 2006) . Thematic analysis involves the identification, analysis and reporting of patterns called themes within data that is collected and organised and that describes large sets of qualitative data. This is done to interpret several aspects of a particular research topic. The various themes identified were assigned to the responses in order to obtain a frequency count for each theme and then categorised into positive and negative features. The top three positive themes identified (Table 4) were simulation ( f = 13), ease of use ( f = 11), and content presentation ( f = 11).
One participant stated that "The novice mode tutorial was very easy to follow and very clear to understand". Another highlighted the ease of accessibility of menu items and navigation through the app as a positive feature. This confirms the positive quantitative ratings of the SYSPRO Latte simulation application and also verifies other studies (Motiwalla, 2007; Fanning & Gaba, 2007; Plass et al., 2009 ) citing the benefits of simulation-based learning.
Analysis of the open-ended comments revealed that the most frequently reported negative feature of SYSPRO Latte was the size of the icons in the simulation ( f = 14). This was followed by the size of the text ( f = 7) and the presentation of the content ( f = 6). Other concerns related to the quality of content presentation; for example, the module information presented in the SYSPRO Latte app was too textual or the information layout was inconsistent. For instance, one participant highlighted the need for better paragraph spacing and structure of the main points within the paragraphs. Table 5 summarises the top three negative features of the SYSPRO Latte that were identified.
CONCLUSIONS AND RECOMMENDATIONS
ERP systems are used to integrate and manage the information and business processes of organisations, necessitating the inclusion of ERP modules into the curricula of computing-related departments at HEIs. One way of teaching and learning ERP is via hands-on training that simulates use of an ERP system. This paper describes SYSPRO Latte, an m-learning simulation app, which was designed on underlying theoretical foundations. In particular, the development of SYSPRO Latte was guided by experiential learning theory (ELT) (Kolb et al., 1971) , as it simulated the hands-on use of an ERP system and exposed students to an experience akin to that of using an authentic ERP system. In addition, SYSPRO Latte is a practical implementation of a conceptual framework for m-learning of ERP systems (Scholtz & Kapeso, 2014) . The framework incorporates a set of factors that promote success in m-learning of ERP systems. Use of the simulated software allows students to learn the system and to get to know the look and feel of the software without requiring them to have expensive hardware, resource-intensive software or internet access. In a developing country like South Africa, this can be a great advantage.
Similarly, the evaluation of SYSPRO Latte was grounded in a theoretical model, namely TAM (Davis et al., 1989) . The empirical results indicate that both the PU and PEOU for using the mobile simulation app to support ERP learning, were high. In other words, the m-learning app was regarded as useful and easy to use. The study also revealed that a correlation can be established between PEOU and PU, and therefore if a user regards software as easy to use, they would usually also regard it as useful. Whilst the sample size was relatively small, it was still large enough to allow generalisation to the sample population. This work contributes to pedagogic knowledge in HEI's by providing a demonstration of the value of simulation-based experiential learning, which can be applied in other educational environments, as well as in workplace training.
The results of this study revealed that adopting m-Learning is not a guarantee of success and despite the benefits of m-learning for students on the move, the design of these systems needs to be properly considered. For example, the small screen size of mobile devices can be a limitation for simulations of complex software such as ERP systems. Future research could therefore compare the perceptions of students using a simulation app on phones and tablets with those using it on a device with a larger screen size such as a laptop or desktop. Whilst the TAM was successfully used in this study to evaluate the app, future research could also investigate other evaluation methods that provide greater insight into usability issues than TAM. Studies could be done on m-learning in other developing countries and the findings compared with those in developed countries. Finally, the impact of using SYSPRO Latte on students' performance on ERP tasks can be compared with the performance of students who learned to do ERP tasks in conventional class-based teaching.
A APPENDIX A B APPENDIX B
Factor
Cronbach's Alpha Perceived Ease Of Use (PEOU) 0.82 Perceived Usefulness (PU) 0.87 
